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DETAILED ACTION 



1 . This office action, in response to the argument filed 6/1 1/2002, is a final office 
action. 



2. The objection to the drawings has been withdrawn. 

3. Applicant's arguments filed 6/1 1/2002 have been fully considered but they are 
not persuasive. 

Applicant states in page 5 of the remarks in discussing the rejection over 
Clough, "Figure 1, item 5 is merely labeled 'A/D'. Nowhere in the Abstract, 
Specifications, or the Claims is the word 'digitize' used, mentioned or even implied." An 
"A/D" converter is an analog to digital converter. This converter receives an analog 
signal and outputs a digital representation of the analog signal. Therefore, an "A/D" 
digitizes the signal. 

Applicant states in page 5 of the remarks, "nowhere in the Abstract, 
specifications or claims is the word 'synchronized' used, mentioned or even implied." 
The term synchronized is not stated in the reference. However, the function of 
synchronizing the two signals is disclosed. As stated in the previous rejection, the noise 
components of the signals are correlated (column 4, lines 1-5) so they occur at the 
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same time. The definition of "synchronize" according to Merriam Webster's Collegiate 
Dictionary, tenth addition, is "to happen at the same time." A copy of this reference and 
the definitions it provides is available upon request. 

Applicant states in pages 6 and 7 of the remarks, "more shocking is the 
examiner's use of the word 'subtractor' in his reference to item 12. The inventors define 
item 12 as'.. .summing circuit..." (Column 3, line 29) and (column 7, line 14). Nowhere in 
the entire Clough patent is there a 'subtractor 12' or any item termed a 'subtractor'. The 
examiner, respectfully disagrees. In column 8, lines, 12 and 13, Clough states 
"Apparatus according to claim 5, and comprising means (12) for subtracting computed 
signal samples...". Clough clearly discloses a subtractor 12. 

Applicant states in pages 7-9 of the remarks, a citation of paragraph 3 of the 
latest office action. The cited paragraph, which is restated in the remarks, is not found 
in the previous office action filed 3/29/2002. 

Applicant states in page 9 of the remarks, "while Clough and Chang and others 
direct their inventions to cancel audio signals, that are typically in the range of 20Hz to 
20,000 Hz, Applicant's invention is used to cancel RF signals that typically are in the 
range of several million Hz to several billion Hz. According to the McGraw Hill 
Dictionary of Scientific and Technical Terms, Second Edition, the acoustic spectrum 
range is approximately zero to at least 1 megahertz. Acoustics is the science of the 
production, transmission and effects of sound. The RF range of frequencies is roughly 
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from 10 kilohertzto 100 gigahertz. The frequency ranges overlap and, therefore, the 
acoustic receivers are capable of receiving certain RF transmissions. 

Applicant states in pages 9 and 10 of the remarks, "The examiner fails to 
understand, again, that just because two receivers receive the same signal, they are 
not synchronized unless it says they are synchronized. In addition, neither the words 
'synchronize' or 'demodulate' appear anywhere in Chang. Chang has no relevance to 
Applicant's invention." The term synchronized is not stated in the reference. However, 
the function of synchronizing the two signals is disclosed. As stated in the previous 
rejection, the noise components of the signals are correlated (column 4, lines 1-5) so 
they occur at the same time. The definition of "synchronize" according to Merriam 
Webster's Collegiate Dictionary, tenth addition, is "to happen at the same time." A copy 
of this reference and the definitions it provides is available upon request.. The 
discussion about the act of demodulating is discussed on pages 4-5 and 8-9 of the 
previous office action and is restated below in the rejections of the claims. As to the 
statement Chang has no relevance to Applicant's invention, the examiner, respectfully 
disagrees. Please see the rejections of the claims under 35 U.S.C. 103(a) as being 
unpatentable over Chang stated in the previous office action. 

Applicant states in page 10 of the remarks, "Chang deals with only a very limited 
frequency range, 3,000 Hz". This is merely an example of the frequency range and the 
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number of filters for the range example also varies in number. See column 5, lines 46-56. 

Applicant states in pages 10 and 1 1 of his remarks, "If it were so obvious, they 
why did the U.S. Patent Office allow Chang to issue in light of the already issued patent 
to Clough?". Applicant goes on to say, "And, the Examiner has not given any reason 
why this obviousness was present in 1983 and 1988, the respective filing dates (hence 
the 'at the time of the invention') of the Clough and Chang patent applications. Without 
anything more, such rejections cannot be upheld." Clough et al (US 4,672,674) and 
Chang (US 4,912,767) are issued United States Patents and satisfy the criteria for the 
rejections of the claims under 35 U.S.C. 103(a). No more discussion is necessary. 

Applicant states in pages 1 1 and 12 of the remarks, "there is nothing in column 
4, lines 44-56 that in any way state, mention suggest or imply that Chang discloses the 
receivers are synchronized. That is an absolute misstatement of fact and Applicant's 
counsel will not dignify it with an answer." The term synchronized is not stated in the 
reference. However, the function of synchronizing the two signals is disclosed. As 
stated in the previous rejection, the noise components of the signals are correlated 
(column 4, lines 44-56) so they occur at the same time. The definition of "synchronize" 
according to Merriam Webster's Collegiate Dictionary, tenth addition, is "to happen at 
the same time." A copy of this reference and the definitions it provides is available upon 
request. 
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Applicant states in page 13 of the remarks, "Chang is a joke of a patent." 
Applicant further states, "Chang should never have been issued by the U.S. patent 
Office because it violates 35 U.S.C. 1 12 in such an egregious way as to be totally 
useless as a patent and prior art reference." The examiner, respectfully, disagrees. 
Chang (US 4,912,767) is an issued United States Patents and satisfy the criteria for the 
rejections of the claims under 35 U.S.C. 103(a). No more discussion is necessary. 

Applicant states, in pages 13 and 14 of the remarks discussing the rejection over 
Mesecher, "Applicant's patent application and its claims apply to ambient signal 
regardless of where the ambient sources are located, regardless of how many ambient 
signals there are, regardless of how often the source locations change, and regardless 
of whether the same interfering signal arrives from one or multiple paths." In response 
to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., the claims apply 
to ambient signal regardless of where the ambient sources are located, regardless of 
how many ambient signals there are, regardless of how often the source locations 
change, and regardless of whether the same interfering signal arrives from one or 
multiple paths) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 (Fed. Cir. 
1993). In addition, applicant states the ambient signal are removed using correlation 
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techniques and not by subtracting. Column 10, lines 8-10 require the signals to be 
synchronized before the subtraction can be made. Therefore, the act of synchronizing 
and subtracting is the step of removing the ambient signals. 

Applicant states, in pages 14 and 15 of the remarks, "the examiner has not 
shown Mesecher will work if the incoming signals are digitized prior to subtraction 
taking place." As stated in the previous office action, Mesecher does not disclose the 
received signals are digitized prior to the subtraction taking place. In figure 5, 
Mesecher shows the subtraction takes place then the signal is converted to a digital 
signal. The signal must be converted to a digital signal before being input to the 
modem for processing and for final transmission. It would have been obvious for one of 
ordinary skill in the art at the time of the invention to digitize the signal at any point prior 
to being input to the modem so the signal would be in proper format for the processing 
and storage in the modem to take place as well as simplifying the circuitry required for 
the subtraction to take place in the interference canceler. 

The rejections of the claims are maintained and the rejections from the previous 
office action are restated below. 

Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 40-56, 63 and 64 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Clough et al (US 4,672,674). 

Regarding claims 40, 43 and 54-56, Clough discloses a system for suppressing 
noise signals from a signal containing both voice data and noise signals. The system 
comprises a first receiver operative to receive both noise and voice data (column 4 
lines 12-14). The first receiver digitizes (figure 1 item 5) the voice data and noise 
signals. A second receiver operative to receive primarily the noise signals (column 4 
lines 14-15). The sampled voice data and noise signals are stored in a storage means 
for storing the samples from both the first and second receivers (column 3 lines 36-37). 
The receivers are synchronized to one another since the two signals being obtained 
have the noise components being correlated (column 4 lines 1-5). The definition of 
synchronization is having events occur at the same time. These noise components are 
correlated so they occur at the same time. This allows the subtractor 12 and an 
adaptive filtering means to suppress the noise signals in order to extract the voice data 
(figure 1 and column 3 lines 31-45 and 53-57) and to yield an output signal having an 
enhanced signal to noise ratio (column 7, lines 53-57). 

Clough discloses in the abstract, the first receiver is arranged to be close to the 
mouth of the user and the second receiver will be spaced apart by a distance of one up 
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to ten cms. Clough does not specifically state what the term "close to the mouth of a 
user for reception of speech" but it is presumed the distance will be roughly one cm. 
Therefore, the distance between the microphones will be ten times the distance 
between the first microphone and the user. 

Although Clough does not discloses receiving radiated emissions and ambient 
signals, Clough does disclose receiving a desired signal (the information signal) and an 
interfering signal (noise signal), receiving a interfering signal (noise signal) and 
subtracting the signals to recover the desired signal. It would have been obvious for 
one of ordinary skill in the art at the time of the invention to utilize this method of 
cancellation in any application that required the elimination of interfering signals to 
allow for the recovery of the desired signal. 

Interference cancellation in Clough and the claimed invention take place at 
baseband. A demodulator is necessary in the claimed invention to get the received 
signal down to baseband. In Clough, it is not. The received signal of Clough is already 
at baseband. It would have been obvious for one of ordinary skill in the art at the time 
of the invention to use components available to ensure the input signal is a baseband 
signal when interference cancellation is to take place so the interference canceler will 
operate properly. A demodulator is one of those elements. 

Regarding claim 41 , Clough discloses a system for suppressing noise signals 
from a signal containing both voice data and noise signals as stated above. Clough 
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further discloses converting the received signals into a corresponding voltage (figure 1 
items 5 and 6). 

Regarding claim 42, Clough discloses a system for suppressing noise signals 
from a signal containing both voice data and noise signals as stated above. Clough 
further discloses converting the received signals into a corresponding voltage (figure 1 
items 5 and 6). Clough does not disclose converting the received signals into a 
corresponding electrical current. However, it would have been obvious for one of 
ordinary skill in the art at the time of the invention to convert the received signals into a 
corresponding electrical current. By converting the signals into electrical current, only a 
minimal loss of signal strength would occur to the signal while traveling along the 
electrical conducting cable link as compared to a greater loss in voltage form do to the 
resistance of the wire. 

Regarding claims 44 and 45, Clough further discloses the microphones are 
coupled to the analog to digital converters (A/D) by and electrical conducting means 
(figure 1). 

Regarding claim 46, Clough discloses the two microphones can be arranged in 
one boom arm (column 3 lines 62-64). 

Regarding claims 47-49, 52, 53, 63 and 64, Clough discloses the A/D converters 
sample the input samples at the same frequency and are therefore synchronized 
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(column 3 lines 14-19). It is inherent that clock signals must be transmitted to each of 
the A/D converters to maintain this synchronization. 

Regarding claim 50, Clough discloses a plurality of microphones can be used to 
receive the noise signals (column 3 lines 48-52). 

Regarding claim 51 , Clough discloses a system for suppressing noise signals 
from a signal containing both voice data and noise signals as stated in paragraph 3. 
Clough does not disclose the use of a plurality of microphones to receive the voice data 
and noise signals. However, it would have been obvious for one of ordinary skill in the 
art at the time of the invention to use a plurality of microphones to receive the voice 
data and noise signals. With more than one microphone, it is possible to receive a 
plurality of voice signals from more than one source and after the noise signal has 
been removed and with proper filtering, all of the voice signals can be recovered. 

6. Claims 57-62 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Clough et al (US 4,672,674) in view of the instant applications admitted prior art. 

Regarding claims 57-62, Clough discloses a system for suppressing noise 
signals from a signal containing both voice data and noise signals as stated above. 
Clough further discloses adaptive filtering is conducted to recover an audible signal 
(figure 1 and column 3 lines 39-45 and 53-57). However, Clough does not disclose 
which adaptive algorithm is used. "The two most common classes of adaptive filter 
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algorithms are Stochastic Gradient based algorithms and Least-square based 
algorithms" page 16 lines 21-23 of the instant application. It would have been obvious 
for one of ordinary skill in the art to use the most common types of adaptive algorithms 
in the adaptive filtering conducted by Clough since these types of algorithms are the 
most widely used. 

7. Claims 40-56, 63 and 64 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chang (US 4,912,767). 

Regarding claims 40, 41 , 43 and 54-56, Chang discloses a system for 
suppressing noise signals from a signal containing both voice data and noise signals. 
The system comprises a first receiver operative to receive both noise and voice data 
(abstract) and a second receiver operative to receive primarily the noise signals 
(abstract). The first and second receiver are synchronized. Chang states the noise 
components of the received signals are correlated so they will occur at the same time 
(column 4, lines 44-50). The noise components will occur at the same time since any 
time differences will be compensated for (column 4, lines 51-56). An adaptive filtering 
means suppresses the noise signals in order to extract the voice data (figure 2 and 
abstract and column 6 lines 8-1 5). Chang discloses the noise signals and the voice 
data /noise signals inputs are received by microphones (column 5 lines 17-29) and the 
microphones are spaced apart some distance apart. 
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Although Chang does not discloses receiving radiated emissions and ambient 
signals, Chang does disclose receiving a desired signal (the information signal) and an 
interfering signal (noise signal), receiving a interfering signal (noise signal) and 
subtracting the signals to recover the desired signal. It would have been obvious for 
one of ordinary skill in the art at the time of the invention to utilize this method of 
cancellation in any application that required the elimination of interfering signals to 
allow for the recovery of the desired signal. 

Chang does not disclose digitizing the received signals prior to the cancellation 
step. It would have been obvious for one of ordinary skill in the art at the time of the 
invention to digitize the received signals. The digitized signals are much easier to 
store. The stored data will provide a reference and allow the received data to be 
monitored at a later data to ensure proper reception had occurred. 

Interference cancellation in Chang and the claimed invention take place at 
baseband. A demodulator is necessary in the claimed invention to get the received 
signal down to baseband. In Chang, it is not. The received signal of Chang is already at 
baseband. It would have been obvious for one of ordinary skill in the art at the time of 
the invention to use components available to ensure the input signal is a baseband 
signal when interference cancellation is to take place so the interference canceler will 
operate properly. A demodulator is one of those elements. 
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Regarding claim 42, Chang further discloses converting the received signals into 
a corresponding voltage (figure 1 items 5 and 6). Chang does not disclose converting 
the received signals into a corresponding electrical current. However, it would have 
been obvious for one of ordinary skill in the art at the time of the invention to convert 
the received signals into a corresponding electrical current. By converting the signals 
into electrical current, only a minimal loss of signal strength would occur to the signal 
while traveling along the electrical conducting cable link as compared to a greater loss 
in voltage form do to the resistance of the wire. 

Regarding claims 44 and 45, Chang further discloses the microphones are 
coupled to the adaptive filters by and electrical conducting means (figure 2). 

Regarding claim 46, Chang discloses the two microphones can be arranged on 
a pilot's face mask (column 5 lines 17-29). 

Regarding claims 47-49, 52, 53, 63 and 64, Chang discloses the receivers are 
synchronized (column 4 lines 44-56). It is inherent that clock signals must be 
transmitted to each of the receivers to maintain this synchronization. 

Regarding claims 50 and 51 , Chang does not disclose the use of a plurality of 
microphones to receive the voice data and noise signals. However, it would have been 
obvious for one of ordinary skill in the art at the time of the invention to use a plurality 
of microphones to receive the voice data and noise signals. With more than one 
microphone, it is possible to receive a plurality of voice signals from more than one 
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source and after the noise signal has been removed and with proper filtering, all of the 
voice signals can be recovered. 

8. Claims 57-62 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang (US 4,912,767) in view of the instant applications admitted prior art. 

Regarding claims 57-62, Chang discloses a system for suppressing noise 
signals from a signal containing both voice data and noise signals as stated in 
paragraph 3. Chang further discloses adaptive filtering is conducted to recover an 
audible signal (figure 2). However, Chang does not disclose which adaptive algorithm 
is used. "The two most common classes of adaptive filter algorithms are Stochastic 
Gradient based algorithms and Least-square based algorithms" page 16 lines 21-23 of 
the instant application. It would have been obvious for one of ordinary skill in the art to 
use the most common types of adaptive algorithms in the adaptive filtering conducted 
by Chang since these types of algorithms are the most widely used. 

9. Claims 40-53, 63 and 64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mesecher et al (US 6,289,004). 

Regarding claims 40, 43-46, Mesecher discloses a system for suppressing 
interference signals from a desired signal. A first RF receiver receives a signal such 
that the only large signal received by the auxiliary antenna is the signal from the 
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interferer (column 3, line 65 to column 4, line 2). The main antenna receives the 
desired signal and a noise component of the interferer. Both antennas are located in 
the same apparatus as shown in figure 3B. The interferer signal is subtracted from the 
signal of the main antenna thereby deriving a signal substantially free from the 
interference source (column 4, lines 25-29). Figure 12 shows the received signal are 
input to RF receivers. The RF receivers will demodulate the data before inputting the 
signals to the interference canceler (column 9, lines 61-67). In addition, the received 
signals are required to be synchronized before subtraction can take place (column 10, 
lines 8-10). The result of the subtraction is processed and stored in the modem shown 
in figure 5. 

Mesecher does not disclose the received signals are digitized prior to the 
subtraction taking place. In figure 5, Mesecher shows the subtraction takes place then 
the signal is converted to a digital signal. The signal must be converted to a digital 
signal before being input to the modem for processing and for final transmission. It 
would have been obvious for one of ordinary skill in the art at the time of the invention 
to digitize the signal at any point prior to being input to the modem so the signal would 
be in proper format for the processing and storage in the modem to take place as well 
as simplifying the circuitry required for the subtraction to take place in the interference 
canceler. 
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Regarding claims 41 and 42, Mesecher further discloses converting the received 
signals into a corresponding voltage (figure 12). Mesecher does not disclose 
converting the received signals into a corresponding electrical current. However, it 
would have been obvious for one of ordinary skill in the art at the time of the invention 
to convert the received signals into a corresponding electrical current. By converting 
the signals into electrical current, only a minimal loss of signal strength would occur to 
the signal while traveling along the electrical conducting cable link as compared to a 
greater loss in voltage form do to the resistance of the wire. 

Regarding claims 47-49, 52, 53, 63 and 64, Mesecher discloses the receivers 
are synchronized (column 10, lines 8-10). It is inherent that clock signals must be 
transmitted to each of the receivers to maintain this synchronization. 

Regarding claims 50 and 51 , Mesecher discloses in figure 3B the auxiliary 
antenna is capable of receiving numerous signals from the interferer to receive the 
most accurate representation of the interferer signal. The same principle can be used 
for the main antenna. 

1 0. Claims 57-62 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mesecher et al (US 6.289.004) in view of the instant applications admitted prior art. 

Regarding claims 57-62, Mesecher discloses a system for suppressing noise 
signals from a signal containing both a desired data signal and noise signals as stated 
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above. Mesecher further discloses adaptive filtering means is conducted to recover the 
desired data signal (figure 12). However, Mesecher does not disclose how this 
calculation is computed. "The two most common classes of adaptive filter algorithms 
are Stochastic Gradient based algorithms and Least-square based algorithms" page 16 
lines 21-23 of the instant application. It would have been obvious for one of ordinary 
skill in the art to use the most common types of adaptive algorithms in the adaptive 
filtering conducted by Mesecher since these types of algorithms are the most widely 
used. 



1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Conclusion 
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Contact Information 



12. Any response to this final action should be mailed to: 



Box AF 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

or faxed to: 

(703) 872-9314, (for formal communications; please mark 
"EXPEDITED PROCEDURE" or for informal or draft 
communications, please label "PROPOSED" or "DRAFT") 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington. VA., Sixth Floor (Receptionist). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Burd, whose telephone number is (703) 308- 
7034. The Examiner can normally be reached on Monday-Thursday from 9:00 AM - 
5:00 PM. The examiner can also be reached on alternate Friday. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 305-3800. 




Kevin M. Burd 
PATENT EXAMINER 
August 26, 2002 



